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DESCRIPTION 



RADIO COMMUNICATION SYSTEM 

5 Technical Field 

The present invention relates to a radio 
communication system that has mobile station apparatuses , 
base station apparatuses, and a base station control 
apparatus, and uses an adaptive modulation method. 

10 

Background Art 

Heretofore, in a radio communication system that 
uses the WC DMA (Wideband Code Division Multiple Access) 
method, progress has been made in standardizing a 

15 technology that performs packet extension called HSDPA 
(High Speed Downlink Packet Access) . In this radio 
communication system, communication is performed on 
conventional WCDMA channels called DPCH (Dedicated 
downlink Physical channels) while outbound reception of 

20 a high-speed channel called an HSDSCH channel (High Speed 
Downlink Shared Channel) is simultaneously performed in 
parallel . 

In this HSDSCH channel, a technology called adaptive 
modulation is used whereby the modulation method and 
25 coding rate are changed in accordance with propagation 
path conditions, and each mobile station apparatus 
notifies a base station apparatus of propagation path 
conditions by sending an outbound pilot channel reception 
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condition report called a CQI (Channel Quality Indicator) 
report . 

FIG.l is a drawing for explaining CQI values that 
indicate propagation path quality. An example is 
5 illustrated in which 22 levels of CQI value are used, 
corresponding to CQI values 0 through 21. In this case, 
a mobile station apparatus reports a low CQI value to 
a base station apparatus when it determines that 
propagation path conditions are poor, and reports a high 

10 CQI value to a base station apparatus when it determines 
that propagation path conditions are good. A CQI value 
of 0 is reported by a mobile station apparatus when the 
base signal reception level does not reach a predetermined 
threshold value (i.e. when out of range) . 

15 Abase station apparatus determines a mobile station 

apparatus to be made a transmission target based on the 
CQI values reported by each mobile station apparatus, 
and sends control information such as the modulation 
method, number of multiplex codes, and number of 

20 information bits, to that mobile station apparatus by 
means of HS-SCCH (High Speed Shared Control Channel). 
A mobile station apparatus receives the HS-SCCH and 
determines whether or not there is transmission addressed 
to itself, and if it determines that transmission is 

25 addressed to itself, demodulates and decodes data using 
information conveyed in the control information. 

An example of a conventional radio communication 
system that uses this kind of adaptive modulation method 
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in a code division multiple access system is a method 
whereby data for transmission is duplicated for a mobile 
station apparatus in the vicinity of a cell boundary, 
and duplicated identical data is transmitted spread with 
5 a plurality of codes and multiplexed, as disclosed in 
Unexamined Japanese Patent Publication No . 2 0 0 2 -2 3 2 9 4 3 , 
for example . 

However, in the conventional radio communication 
system disclosed in Unexamined Japanese Patent 

10 Publication No . 2 0 0 2 - 2 32 9 4 3 , there are problems in that, 
if mobile terminal apparatuses supporting HSDPA are 
widely distributed in the area covered by a base station 
apparatus when the base station apparatus compensates 
for minimum throughput for all mobile station apparatuses 

15 using HSDPA, the time for assigning HSDPA to a mobile 
station apparatus far from the base station apparatus 
becomes lengthy, and as a result, overall system 
throughput falls, and also, even though the HSDPA time 
period assigned to a mobile station apparatus in the 

20 vicinity of a cell edge is small, that mobile station 
apparatus must send a CQI value periodically, and 
therefore, since that mobile station apparatus is far 
from the base station apparatus, there is a significant 
waste of power. 

2 5 On the other hand, a problem with the above-described 

conventional radio communication system is that, since 
the HS-SCCH, the physical channel that carries control 
signals including the modulation method, information bit 
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length, and number of multiplex codes to a mobile station 
apparatus that is the object of data transmission is a 
transmission from a single base station apparatus, as 
with HSDPA, there is no soft handover, and therefore 
5 extremely high power must be used for transmission from 
a base station apparatus to a distant mobile station 
apparatus at the cell edge, so that, when a base station 
apparatus frequently assigns HSDPA to a mobile station 
apparatus at the cell edge, the proportion of total 
10 transmission power accounted for by control channel power 
is high, and consequently overall system throughput is 
poor . 

Disclosure of Invention 

15 It is an object of the present invention to provide 

a radio communication system that enables overall system 
throughput to be improved by controlling HSDPA assignment 
to a plurality of mobile station apparatuses . 

According to one mode of the present invention-, a 

2 0 radio communication system has a mobile station apparatus, 
a base station apparatus that performs data transmission 
to and reception from the mobile station apparatus by 
means of radio communication, and a base station control 
apparatus that controls the base station apparatus; the 

25 mobile station apparatus has a reception quality value 
detection section that detects a reception quality value 
of a transmit signal transmitted from the base station 
apparatus, and a reception quality value reporting 
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section that reports the reception quality value to the 
base station apparatus; the base station apparatus has 
a section that performs data transmission for the mobile 
station apparatus by means of HSDPA, a section that 
5 performs data transmission by means of DPCH, quality 
deficiency signal generation section that generates a 
quality deficiency signal when the .reception quality 
value is shown to be smaller than a predetermined threshold 
value, and a quality deficiency signal reporting section 

10 that reports the quality deficiency signal to the base 
station control apparatus; the base station control 
apparatus has a control signal transmitting section that 
transmits a control signal to the base station apparatus 
so that data transmission for the mobile station apparatus 

15 is switched from HSDPA to DPCH based on the quality 

deficiency signal; and the base station apparatus has 
a section that switches data transmission for the mobile 
station apparatus from HSDPA to DPCH based on the control 
s ignal . 

20 According to another mode of the present invention, 

a radio communication system has a mobile station 
apparatus, a base station apparatus that performs data 
transmission to and reception from the mobile station 
apparatus by means of radio communication, and a base 

25 station control apparatus that controls the base station 
apparatus; the mobile station apparatus has a reception 
quality value detection section that detects a reception 
quality value of a transmit signal transmitted from the 
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base station apparatus, a reception quality comparison 
section that compares the reception quality value with 
a predetermined threshold value and generates a reception 
quality comparison result, and a reception quality 
5 comparison result reporting section that reports the 
reception quality comparison result to the base station 
apparatus; the base station apparatus has a section that 
performs data transmission for the mobile station 
apparatus by means of HSDPA, a section that performs data 

10 transmission for the mobile station apparatus by means 
of DPCH, a quality deficiency detection section that 
detects the fact that the reception quality value is shown 
to be smaller than the predetermined threshold value by 
the reception quality comparison result and generates 

15 a quality deficiency signal, and a quality deficiency 
signal reporting section that reports the quality 
deficiency signal to the base station control apparatus; 
the base station control apparatus has a control signal 
transmitting section that transmits a control signal to 

20 the base station apparatus so that data transmission for 
the mobile station apparatus is switched from HSDPA to 
DPCH based on the quality deficiency signal; and the base 
station apparatus has a section that switches data 
transmission for the mobile station apparatus from HSDPA 

25 to DPCH based on the control signal. 

According to yet another mode of the present 
invention, a radio communication system has a mobile 
station apparatus, a base station apparatus that performs 
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data transmission to and reception from the mobile station 
apparatus by means of radio communication, and a base 
station control apparatus that controls the base station 
apparatus; the mobile station apparatus has a reception 
5 quality value detection section that detects a reception 
quality value of a transmit signal transmitted from the 
base station apparatus, a reception quality comparison 
section that compares the reception quality value with 
a predetermined threshold value and generates a reception 

10 quality comparison result, and a reception quality 

comparison result reporting section that reports the 
reception quality comparison result to the base station 
apparatus; the base station apparatus has a quality 
deficiency signal generation section that generates a 

15 quality deficiency signal when the reception quality 
value is shown to be smaller than the predetermined 
threshold value by the reception quality comparison 
result, a quality deficiency signal reporting section 
that reports the quality deficiency signal to the base 

20 station control apparatus, and a section that adds and 
transmits secondary CPICH with a shorter range than 
primary CPICH; the base station control apparatus has 
a control signal transmitting section that transmits a 
control signal to the base station apparatus so that the 

25 secondary CPICH is added and transmitted based on the 
quality deficiency signal; and the base station apparatus 
has a section that adds and transmits the secondary CPICH 
based on the control signal. 
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According to yet another mode of the present 
invention, a radio communication system has a mobile 
station apparatus, a base station apparatus that performs 
data transmission to and reception from the mobile station 
5 apparatus by means of radio communication, and a base 
station control apparatus that controls the base station 
apparatus; the mobile station apparatus has a reception 
quality value detection section that detects a reception 
quality value of a transmit signal transmitted from the 

10 base station apparatus, a quality deficiency signal 

generation section that compares the reception quality 
value with a predetermined threshold value and generates 
a quality deficiency signal when the reception quality 
value is smaller than the predetermined threshold value, 

15 and a quality deficiency determination signal reporting 
section that measures the number of quality deficiency 
signal generation times, which is the number of times 
that the quality deficiency signal is generated per unit 
time, and when the number of quality deficiency signal 

20 generation times is greater than or equal to a 

predetermined number of times, generates a quality 
deficiency determination signal and reports that quality 
deficiency determination signal to the base station 
apparatus; the base station apparatus has a section that 

25 performs data transmission for the mobile station 

apparatus by means of HSDPA, a section that performs data 
transmission for the mobile station apparatus by means 
of DPCH, a quality deficiency determination detection 
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section that detects the fact that the quality deficiency 
determination signal has been received and generates a 
quality deficiency signal, and a quality deficiency 
signal reporting section that reports the quality 
5 deficiency signal to the base station control apparatus; 
the base station control apparatus has a control signal 
transmitting section that transmits a control signal to 
the base station apparatus so that data transmission for 
the mobile station apparatus is switched from HSDPA to 

10 DPCH based on the quality deficiency signal; and the base 
station apparatus has a section that switches data 
transmission for the mobile station apparatus from HSDPA 
to DPCH based on the control signal. 

According to yet another mode of the present 

15 invention, a radio communication system has a mobile 
station apparatus, a base station apparatus that performs 
data transmission to and reception from the mobile station 
apparatus by means of radio communication, and a base 
station control apparatus that controls the base station 

20 apparatus; the mobile station apparatus has a reception 
quality value detection section that detects a reception 
quality value of a transmit signal transmitted from the 
base station apparatus, and a reception quality value 
reporting section that reports the reception quality 

25 value to the base station apparatus; the base station 
apparatus has a section that performs data transmission 
for the mobile station apparatus by means of HSDPA, a 
section that performs data transmission by means of DPCH, 
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a quality deficiency signal generation section that 
compares the reception quality value with a predetermined 
threshold value and generates a quality deficiency signal 
when the reception quality value is smaller than the 
5 predetermined threshold value, and a quality deficiency 
signal reporting section that reports the quality 
deficiency signal to the base station control apparatus; 
the base station control apparatus has a control signal 
transmitting section that measures the number of quality 

10 deficiency signal generation times, which is the number 
of times that the quality deficiency signal is generated 
per unit time, and when the number of quality deficiency 
signal generation times is greater than or equal to a 
predetermined number of times, transmits a control signal 

15 to the base station apparatus so that data transmission 
for the mobile station apparatus is switched from HSDPA 
to DPCH; and the base station apparatus has a section 
that switches data transmission for the mobile station 
apparatus from HSDPA to DPCH based on the control signal. 

20 According to yet another mode of the present 

invention, a radio communication system has a mobile 
station apparatus, a base station apparatus that performs 
data transmission to and reception from the mobile station 
apparatus by means of radio communication, and a base 

25 station control apparatus that controls the base station 
apparatus; the mobile station apparatus has a reception 
quality value detection section that detects a reception 
quality value of a transmit signal transmitted from the 
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base station apparatus, and a reception quality value 
reporting section that reports the reception quality 
value to the base station apparatus; the base station 
apparatus has a section that performs data transmission 
5 for the mobile station apparatus by means of HSDPA, a 
section that performs data transmission by means of DPCH, 
a quality deficiency signal generation section that 
compares the reception quality value with a predetermined 
threshold value and generates a quality deficiency signal 

10 when the reception quality value is smaller than the 
predetermined threshold value, and a quality deficiency 
determination signal reporting section that measures the 
number of quality deficiency signal generation times, 
which is the number of times that the quality deficiency 

15 signal is generated per unit time, and when the number 
of quality deficiency signal generation times is greater 
than or equal to a predetermined number of times , generates 
a quality deficiency determination signal and reports 
that quality deficiency determination signal to the base 

20 station control apparatus; the base station control 

apparatus has a control signal transmitting section that 
transmits a control signal to the base station apparatus 
so that data transmission for the mobile station apparatus 
is switched from HSDPA to DPCH based on the quality 

25 deficiency determination signal; and the base station 
apparatus has a section that switches data transmission 
for the mobile station apparatus from HSDPA to DPCH based 
on the control signal. 
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According to yet another mode of the present 
invention, a base station apparatus is the base station 
apparatus in a radio communication system that has a mobile 
station apparatus, a base station apparatus that performs 
5 data transmission to and reception from the mobile station 
apparatus by means of radio communication, and a base 
station control apparatus that controls the base station 
apparatus, and wherein the mobile station apparatus has 
a reception quality value detection section that detects 

10 a reception quality value of a transmit signal transmitted 
from the base station apparatus, and a reception quality 
value reporting section that reports the reception 
quality value to the base station apparatus, and the base 
station control apparatus has a control signal 

15 transmitting section that transmits a control signal to 
the base station apparatus so that data transmission for 
the mobile station apparatus is switched from HSDPA to 
DPCH based on a quality deficiency signal; and this base 
station apparatus has a section that performs data 

20 transmission for the mobile station apparatus by means 
of HSDPA, a section that performs data transmission by 
means of DPCH, a quality deficiency signal generation 
section that generates the quality deficiency signal when 
the reception quality value is shown to be smaller than 

25 a predetermined threshold value, a quality deficiency 
signal reporting section that reports the quality 
deficiency signal to the base station control apparatus, 
and a section that switches data transmission for the 
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mobile station apparatus from HSDPA to DPCH based on the 
control signal from the base station control apparatus. 

According to yet another mode of the present 
invention, a base station control apparatus is the base 
5 station control apparatus in a radio communication system 
that has a mobile station apparatus, a base station 
apparatus that performs data transmission to and 
reception from the mobile station apparatus by means of 
radio communication, and a base station control apparatus 

10 that controls the base station apparatus, and wherein 
the mobile station apparatus has a reception quality value 
detection section that detects a reception quality value 
of a transmit signal transmitted from the base station 
apparatus, and a reception quality value reporting 

15 section that reports the reception quality value to the 
base station apparatus, and the base station apparatus 
has a section that performs data transmission for the 
mobile station apparatus by means of HSDPA, a section 
that performs data transmission by means of DPCH, a quality 

20 deficiency signal generation section that generates the 
quality deficiency signal when the reception quality 
value is shown to be smaller than a predetermined threshold 
value, a quality deficiency signal reporting section that 
reports the quality deficiency signal to the base station 

25 control apparatus, and a section that switches data 

transmission for the mobile station apparatus from HSDPA 
to DPCH based on a control signal from the base station 
control apparatus; and this base station control 
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apparatus has a control signal transmitting section that 
transmits a control signal to the base station apparatus 
so that data transmission for the mobile station apparatus 
is switched from HSDPA to DPCH based on the quality 
5 deficiency signal. 

According to yet another mode of the present 
invention, a base station apparatus is the base station 
apparatus in a radio communication system that has a mobile 
station apparatus, a base station apparatus that performs 

10 data transmission to and reception from the mobile station 
apparatus by means of radio communication, and a base 
station control apparatus that controls the base station 
apparatus, and wherein the mobile station apparatus has 
a reception quality value detection section that detects 

15 . a reception quality value of a transmit signal transmitted 
from the base station apparatus, a reception quality 
comparison section that compares the reception quality 
value with a predetermined threshold value and generates 
a reception quality comparison result, and a reception 

20 quality comparison result reporting section that reports 
the reception quality comparison result to the base 
station apparatus, and the base station control apparatus 
has a control signal transmitting section that transmits 
a control signal to the base station apparatus so that 

25 data transmission for the mobile station apparatus is 
switched from HSDPA to DPCH based on a quality deficiency 
signal from the base station apparatus; and this base 
station apparatus has a section that performs data 
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transmission for the mobile station apparatus by means 
of HSDPA, a section that performs data transmission for 
the mobile station apparatus by means of DPCH, a quality 
deficiency detection section that detects the fact that 
5 the reception quality value is shown to be smaller than 
the predetermined threshold value by the reception 
quality comparison result and generates the quality 
deficiency signal, a quality deficiency signal reporting 
section that reports the quality deficiency signal to 

10 the base station control apparatus, and a section that 
switches data transmission for the mobile station 
apparatus from HSDPA to DPCH based on the control signal 
from the base station control apparatus. 

According to yet another mode of the present 

15 invention, a base station control apparatus is the base 
station control apparatus in a radio communication system 
that has a mobile station apparatus, a base station 
apparatus that performs data transmission to and 
reception from the mobile station apparatus by means of 

20 radio communication, and a base station control apparatus 
that controls the base station apparatus, and wherein 
the mobile station apparatus has a reception quality value 
detection section that detects a reception quality value 
of a transmit signal transmitted from the base station 

25 apparatus, a reception quality comparison section that 
compares the reception quality value with a predetermined 
threshold value and generates a reception quality 
comparison result, and a reception quality comparison 
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result reporting section that reports the reception 
quality comparison result to the base station apparatus, 
and the base station apparatus has a section that performs 
data transmission for the mobile station apparatus by 
5 means of HS DPA , a section that performs data transmission 
for the mobile station apparatus by means ofDPCH, a quality 
deficiency detection section that detects the fact that 
the reception quality value is shown to be smaller than 
the predetermined threshold value by the reception 

10 quality comparison result and generates a quality 

deficiency signal, a quality deficiency signal reporting 
section that reports the quality deficiency signal to 
the base station control apparatus, and a section that 
switches data transmission for the mobile station 

15 apparatus from HS DPA to DPCH based on a control signal 
from the base station control apparatus; and this base 
station control apparatus has a control signal 
transmitting section that transmits the control signal 
to the base station apparatus so that data transmission 

20 for the mobile station apparatus is switched from HS DPA 
to DPCH based on the quality deficiency signal. 

According to yet another mode of the present 
invention, a base station apparatus is the base station 
apparatus in a radio communication system that has a mobile 

25 station apparatus, a base station apparatus that performs 
data transmission to and reception from the mobile station 
apparatus by means of radio communication, and a base 
station control apparatus that controls the base station 
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apparatus, and wherein the mobile station apparatus has 
a reception quality value detection section that detects 
a reception quality value of a transmit signal transmitted 
from the base station apparatus, a reception quality 
5 comparison section that compares the reception quality 
value with a predetermined threshold value and generates 
a reception quality comparison result, and a reception 
quality comparison result reporting section that reports 
the reception quality comparison result to the base 

10 station apparatus, and the base station control apparatus 
has a control signal transmitting section that transmits 
a control signal to the base station apparatus so that 
secondary CPICH is added and transmitted based on a quality 
deficiency signal from the base station apparatus; and 

15 this base station apparatus has a quality deficiency 
signal generation section that generates the quality 
deficiency signal when the reception quality value is 
shown to be smaller than the predetermined threshold value 
by the reception quality comparison result, a quality 

20 deficiency signal reporting section that reports the 
quality deficiency signal to the base station control 
apparatus, a section that adds and transmits secondary 
CPICH with a shorter range than the primary CPICH, and 
a section that adds and transmits the secondary CPICH 

25 based on the control signal from the base station control 
apparatus . 

According to yet another mode of the present 
invention, a base station control apparatus is the base 
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station control apparatus in a radio communication system 
that has a mobile station apparatus, a base station 
apparatus that performs data transmission to and 
reception from the mobile station apparatus by means of 
5 radio communication, and a base station control apparatus 
that controls the base station apparatus, and wherein 
the mobile station apparatus has a reception quality value 
detection section that detects a reception quality value 
of a transmit signal transmitted from the base station 

10 apparatus, a reception quality comparison section that 
compares the reception quality value with a predetermined 
threshold value and generates a reception quality 
comparison result, and a reception quality comparison 
result reporting section that reports the reception 

15 quality comparison result to the base station apparatus, 
and the base station apparatus has a quality deficiency 
signal generation section that generates a quality 
deficiency signal when the reception quality value is 
shown to be smaller than the predetermined threshold value 

20 by the reception quality comparison result, a quality 
deficiency signal reporting section that reports the 
quality deficiency signal to the base station control 
apparatus, a section that adds and transmits secondary 
CPICH with a shorter range than primary CPICH, anda section 

25 that adds and transmits the secondary CPICH based on a 
control signal from the base station control apparatus; 
and this base station control apparatus has a control 
signal transmitting section that transmits a control 
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signal to the base station apparatus so that the secondary 
CPICH is added and transmitted based on the quality 
deficiency signal. 

According to yet another mode of the present 
5 invention, a base station apparatus is the base station 
apparatus in a radio communication system that has a mobile 
station apparatus, a base station apparatus that performs 
data transmission to and reception from the mobile station 
apparatus by means of radio communication, and a base 

10 station control apparatus that controls the base station 
apparatus, and wherein the mobile station apparatus has 
a reception quality value detection section that detects 
a reception quality value of a transmit signal transmitted 
from the base station apparatus, a quality deficiency 

15 signal generation section that compares the reception 
quality value with a predetermined threshold value and 
generates a quality deficiency signal when the reception 
quality value is smaller than the predetermined threshold 
value, and a quality deficiency determination signal 

20 reporting section that measures the number of quality 
deficiency signal generation times, which is the number 
of times that the quality deficiency signal is generated 
per unit time, and when the number of quality deficiency 
signal generation times is greater than or equal to a 

25 predetermined number of times, generates a quality 

deficiency determination signal and reports that quality 
deficiency determination signal to the base station 
apparatus, and the base station control apparatus has 
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a control signal transmitting section that transmits a 
control signal to the base station apparatus so that data 
transmission for the mobile station apparatus is switched 
from HSDPA to DPCH based on a quality deficiency signal 
5 from the base station apparatus; and this base station 
apparatus has a section that performs data transmission 
for the mobile station apparatus by means of HSDPA, a 
section that performs data transmission for the mobile 
station apparatus by means of DPCH, a quality deficiency 

10 determination detection section that detects the fact 
that the quality deficiency determination signal has been 
received and generates a quality deficiency signal, a 
quality deficiency signal reporting section that reports 
the quality deficiency signal to the base station control 

15 apparatus, and a section that switches data transmission 
for the mobile station apparatus from HSDPA to DPCH based 
on the control signal from the base station control 
apparatus . 

According to yet another mode of the present 
20 invention, a base station control apparatus is the base 
station control apparatus in a radio communication system 
that has a mobile station apparatus, a base station 
apparatus that performs data transmission to and 
reception from the mobile station apparatus by means of 
25 radio communication, and a base station control apparatus 
that controls the base station apparatus, and wherein 
the mobile station apparatus has a reception quality value 
detection section that detects a reception quality value 
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of a transmit signal transmitted from the base station 
apparatus , a quality deficiency signal generation section 
that compares the reception quality value with a 
predetermined threshold value and generates a quality 
5 deficiency signal when the reception quality value is 
smaller than the predetermined threshold value, and a 
quality deficiency determination signal reporting 
section that measures the number of quality deficiency 
signal generation times, which is the number of times 

10 that the quality deficiency signal is generated per unit 
time, and when the number of quality deficiency signal 
generation times is greater than or equal to a 
predetermined number of times, generates a quality 
deficiency determination signal and reports that quality 

15 deficiency determination signal to the base station 

apparatus, and the base station apparatus has a section 
that performs data transmission for the mobile station 
apparatus by means of HSDPA, a section that performs data 
transmission for the mobile station apparatus by means 

20 of DPCH, a quality deficiency determination detection 
section that detects the fact that the quality deficiency 
determination signal has been received and generates a 
quality deficiency signal, a quality deficiency signal 
reporting section that reports the quality deficiency 

25 signal to the base station control apparatus , and a section 
that switches data transmission for the mobile station 
apparatus from HSDPA to DPCH based on a control signal 
from the base station control apparatus; and this base 
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station control apparatus has a control signal 
transmitting section that transmits a control signal to 
the base station apparatus so that data transmission for 
the mobile station apparatus is switched from HSDPA to 
5 DPCH based on the quality deficiency signal from the base 
station apparatus . 

According to yet another mode of the present 
invention, a base station apparatus is the base station 
apparatus in a radio communication system that has a mobile 

10 station apparatus, a base station apparatus that performs 
data transmission to and reception from the mobile station 
apparatus by means of radio communication, and a base 
station control apparatus that controls the base station 
apparatus, and wherein the mobile station apparatus has 

15 a reception quality value detection section that detects 
a reception quality value of a transmit signal transmitted 
from the base station apparatus, and a reception quality 
value reporting section that reports the reception 
quality value to the base station apparatus, and the base 

20 station control apparatus has a control signal 

transmitting section that measures the number of quality 
deficiency signal generation times, which is the number 
of times that the quality deficiency signal is generated 
per unit time, and when the number of quality deficiency 

25 signal generation times is greater than or equal to a 
predetermined number of times, transmits a control signal 
to the base station apparatus so that data transmission 
for the mobile station apparatus is switched from HSDPA 
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to DPCH; and this base station apparatus has a section 
that performs data transmission for the mobile station 
apparatus by means of HS DP A , a section that performs data 
transmission by means of DPCH, a quality deficiency signal 
5 generation section that compares the reception quality 
value with a predetermined threshold value and generates 
a quality deficiency signal when the reception quality 
value is smaller than the predetermined threshold value, 
a quality deficiency signal reporting section that 

10 reports the quality deficiency signal to the base station 
control apparatus, and a section that switches data 
transmission for the mobile station apparatus from HSDPA 
to DPCH based on the control signal from the base station 
control apparatus. 

15 According to yet another mode of the present 

invention, a base station control apparatus is the base 
station control apparatus in a radio communication system 
that has a mobile station apparatus, a base station 
apparatus that performs data transmission to and 

20 reception from the mobile station apparatus by means of 
radio communication, and a base station control apparatus 
that controls the base station apparatus, and wherein 
the mobile station apparatus has a reception quality value 
detection section that detects a reception quality value 

25 of a transmit signal transmitted from the base station 
apparatus, and a reception quality value reporting 
section that reports the reception quality value to the 
base station apparatus, the base station apparatus has 
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a section that performs data transmission for the mobile 
station apparatus by means of HSDPA, a section that 
performs data transmission by means of DPCH, a quality 
deficiency signal generation section that compares the 
5 reception quality value with a predetermined threshold 
value and generates a quality deficiency signal when the 
reception quality value is smaller than the predetermined 
threshold value, and a quality deficiency determination 
signal reporting section that reports the quality 

10 deficiency signal to the base station control apparatus, 
and the base station apparatus has a section that switches 
data transmission for the mobile station apparatus from 
HSDPA to DPCH based on a control signal from the base 
station control apparatus; and this base station control 

15 apparatus has a control signal transmitting section that 
measures the number of quality deficiency signal 
generation times, which is the number of times that the 
quality deficiency signal is generated per unit time, 
and when the number of quality deficiency signal 

20 generation times is greater than or equal to a 

predetermined number of times, transmits a control signal 
to the base station apparatus so that data transmission 
for the mobile station apparatus is switched from HSDPA 
to DPCH; 

25 According to yet another mode of the present 

invention, a base station apparatus is the base station 
apparatus in a radio communication system that has a mobi le 
station apparatus, a base station apparatus that performs 
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data transmission to and reception from the mobile station 
apparatus by means of radio communication, and a base 
station control apparatus that controls the base station 
apparatus, and wherein the mobile station apparatus has 
5 a reception quality value detection section that detects 
a reception quality value of a transmit signal transmitted 
from the base station apparatus, and a reception quality 
value reporting section that reports the reception 
quality value to the base station apparatus, and the base 

10 station control apparatus has a control signal 

transmitting section that transmits a control signal to 
the base station apparatus so that data transmission for 
the mobile station apparatus is switched from HSDPA to 
DPCH based on a quality deficiency determination signal 

15 from the base station apparatus; and this base station 
apparatus has a section that performs data transmission 
for the mobile station apparatus by means of HSDPA, a 
section that performs data transmission by means of DPCH, 
a quality deficiency signal generation section that 

20 compares the reception quality value with a predetermined 
threshold value and generates a quality deficiency signal 
when the reception quality value is smaller than the 
predetermined threshold value, a quality deficiency 
determination signal reporting section that measures the 

25 number of quality deficiency signal generation times, 
which is the number of times that the quality deficiency 
signal is generated per unit time, and when the number 
of quality deficiency signal generation times is greater 
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than or equal to a predetermined number of times , generates 
a quality deficiency determination signal and reports 
that quality deficiency determination signal to the base 
station control apparatus, and a section that switches 
5 data transmission for the mobile station apparatus from 
HSDPA to DPCH based on the control signal from the base 
station control apparatus. 

According to yet another mode of the present 
invention, a base station control apparatus is the base 

10 station control apparatus in a radio communication system 
that has a mobile station apparatus, a base station 
apparatus that performs data transmission to and 
reception from the mobile station apparatus by means of 
radio communication, and a base station control apparatus 

15 that controls the base station apparatus, and wherein 
the mobile station apparatus has a reception quality value 
detection section that detects a reception quality value 
of a transmit signal transmitted from the base station 
apparatus, and a reception quality value reporting 

20 section that reports the reception quality value to the 
base station apparatus, and the base station apparatus 
has a section that performs data transmission for the 
mobile station apparatus by means of HSDPA, a section 
that performs data transmission by means of DPCH, a^quality 

25 deficiency signal generation section that compares the 
reception quality value with a predetermined threshold 
value and generates a quality deficiency signal when the 
reception quality value is smaller than the predetermined 
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threshold value, a quality deficiency determination 
signal reporting section that measures the number of 
quality deficiency signal generation times, which is the 
number of times that the quality deficiency signal is 
5 generated per unit time, and when the number of quality 
deficiency signal generation times is greater than or 
equal to a predetermined number of times, generates a 
quality deficiency determination signal and reports that 
quality deficiency determination signal to the base 

10 station control apparatus, and a section that switches 
data transmission for the mobile station apparatus from 
HSDPA to DPCH based on a control signal from the base 
station control apparatus; and this base station control 
apparatus has a control signal transmitting section that 

15 transmits the control signal to the base station apparatus 
so that data transmission for the mobile station apparatus 
is switched from HSDPA to DPCH based on the quality 
deficiency determination signal. 

20 Brief Description of Drawings 

FIG.l is a drawing for explaining CQI values that 
indicate propagation path quality; 

FIG. 2 is a block diagram showing the configuration 
of a radio communication system according to Embodiment 
25 1 of the present invention; 

FIG. 3 is a drawing for explaining an example of the 
operation of a radio communication system according to 
Embodiment 1 of the present invention; 
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FIG. 4 is a block diagram showing the configuration 
of a radio communication system according to Embodiment 

2 of the present invention; 

FIG. 5 is a block diagram showing the configuration 
5 of a radio communication system according to Embodiment 

3 of the present invention; 

FIG. 6 is a block diagram showing the configuration 
of a radio communication system according to Embodiment 

4 of the present invention; 

10 FIG. 7 is a block diagram showing the configuration 

of a radio communication system according to Embodiment 

5 of the present invention; and 

FIG. 8 is a block diagram showing the configuration 
of a radio communication system according to Embodiment 
15 6 of the present invention. 

Best Mode for Carrying out the Invention 

With reference now to the accompanying drawings, 
embodiments of the present invention will be explained 
20 in detail below. 

(Embodiment 1) 

FIG. 2 is a block diagram showing a radio 
communication system according to Embodiment 1 of the 
25 present invention. FIG. 3 is a drawing for explaining an 
example of the operation of a radio communication system 
according to Embodiment 1 of the present invention. 

As shown in FIG. 2, a radio communication system 100 
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according to Embodiment 1 of the present invention has 
a plurality of mobile station apparatuses 101-1 through 
101-N, base station apparatuses 102-1 through 102-N that 
perform data transmission to and reception from these 
mobile station apparatuses 101-1 through 101-N by means 
of radio communication, and a base station control 
apparatus 103 that is connected to these base station 
apparatuses 102-1 through 102-N and controls these base 
station apparatuses 102-1 through 102-N. 

Each of mobile station apparatuses 101-1 through 
101-N has a reception quality value detection section 

1011 and a reception quality value reporting section 1012 . 
The input terminal of reception quality value reporting 
section 1012 is connected to the output terminal of 
reception quality value detection section 1011. 
Reception quality value detection section 1011 detects 
a reception quality value {for example, a CQI value 
(Channel Quality Indicator)} of a transmit signal 
transmitted from a base station apparatus 102, and conveys 
this reception quality value to reception quality value 
reporting section 1012. Each of mobile station 
apparatuses 101-1 through 101-N knows beforehand a base 
station apparatus whose data transmissions it receives 
by means of HSDPA, and detects and reports only the 
reception quality of that one corresponding base station 
apparatus . Reception quality value reporting section 

1012 receives the reception quality value from reception 
quality value detection section 1011, and reports the 
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reception quality value to the base station apparatus 
102-1 through 102-N that is the HSDPA correspondent of 
each mobile station apparatus 101-1 through 101-N by means 
of radio communication. 
5 Each of base station apparatuses 102-1 through 102-N 

has a quality deficiency signal generation section 1021, 
a first data transmitting section 1022 and second data 
transmitting section 1023, a quality deficiency signal 
reporting section 1024, and a control section 1025. 

10 Control section 1025 is connected to first data 

transmitting section 1022 and second data transmitting 
section 1023. Base station control apparatus 103 has a 
control signal transmitting section 1031. 

Quality deficiency signal generation section 1021 

15 receives a reception quality value from reception quality 
value reporting section 1012 and compares the reception 
quality value with a predetermined threshold value, and 
if the reception quality value is shown to be smaller 
than the predetermined threshold value, generates a 

20 quality deficiency signal and conveys this quality 

deficiency signal to quality deficiency signal reporting 
section 1024. Quality deficiency signal reporting 
section 1024 reports an identifier of the mobile station 
apparatus corresponding to the quality deficiency signal 

25 to base station control apparatus 103. 

In base station control apparatus 103, when the 
quality deficiency signal from quality deficiency signal 
reporting section 1024 is received, control signal 
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transmitting section 1031 generates a control signal to 
switch the data transmission method for the relevant 
mobile station apparatus from HSDPA to DPCH, and reports 
this to the base station apparatus 102 performing HSDPA 
transmission to the relevant mobile station apparatus. 

First data transmitting section 1022 performs data 
transmission by means of HSDPA to one of the mobile station 
apparatuses for which performance of data transmission 
by means of HSDPA has been prescribed by control section 
1025. At this time, data transmission by means of HSDPA 
may be performed simultaneously for a plurality of mobile 
station apparatuses . 

Second data transmitting section 1023 performs data 
transmission by means of a DPCH for a mobile station 
apparatus for which data transmission by means of DPCH 
has been prescribed by control section 1025. 

Other than a CQI value, values that may be used as 
a reception quality value of transmit signals transmitted 
from base station apparatuses 102-1 through 102-N are 
RSCP (Received Signal Code Power) that constantly 
indicates the transmit signal CPICH received signal power 
reported by mobile station apparatuses 101-1 through 
101-N, or the detected value over a given period of CQI 
values reported by mobile station apparatuses 101-1 
through 101-N. 

An example of the operation of a radio communication 
system according to Embodiment 1 of the present invention 
will now be described with reference to FIG. 2 and FIG. 3. 



32 

In FIG. 3, cells 102-1S and 102-2S are covered by 
base station apparatuses 102-1 and 102-2 respectively. 
Mobile station apparatuses 101-1 and 101-2 are assumed 
to be located at the positions shown in the figure, and 
in the case of data transmission by means of HSDPA, 
transmission from base station apparatus 102-1 is assumed 
to be notified beforehand. Mobile station apparatus 
101-1 is assumed to be located at the edge of cell 102-1S, 
and to be in the soft handover state. When mobile station 
apparatus 101-1 located at the edge of cell 102-1S detects 
a reception quality value of a transmit signal transmitted 
from base station apparatus 102-1 and reports that 
reception quality value, that reception quality value 
will generally be smaller than the aforementioned 
predetermined value . 

When a reception quality value is shown to be smaller 
than the predetermined value in quality deficiency signal 
generation section 1021, base station apparatus 102-1 
notifies base station control apparatus 103 that mobile 
station apparatus 101-1 has a quality deficiency. On 
receiving this notification, base station control 
apparatus 103 notifies base station apparatuses 102-1 
and 102-2 that they should perform data transmission by 
means of DPCH for mobile station apparatus 101-1 instead 
of data transmission by means of HSDPA. 

First data transmitting section 102 2 of base station 
apparatus 102-1 excludes mobile station apparatus 101-1 
from mobile station apparatuses subject to data 
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transmission by means of HSDPA, and performs data 
transmission by means of HSDPA for any other mobile station 
apparatus, such as mobile station apparatus 101-2, for 
example . 

5 Second data transmitting sections 1023 of base 

station apparatuses 102-1 and 102-2 perform data 
transmission by means of DPCH for mobile station apparatus 
101-1 . 

Thus, in Embodiment 1 of the present invention, a 
10 base station control apparatus can exclude a mobile 

station apparatus thought to be located at the edge of 
a cell from candidates for HSDPA transmission, and 
therefore scheduling can be reduced for a mobile station 
apparatus whose throughput is likely to be low, enabling 
15 system throughput to be improved. Also, in Embodiment 
1 of the present invention, the number of mobile station 
apparatuses requiring control can be reduced, enabling 
a base station apparatus to reduce the transmission power 
of HS-SCCH transmitted as a control signal. 

20 

( Embodiment 2 ) 

Embodiment 2 of the present invention will now be 
described in detail with reference to the accompanying 
drawings . 

25 FIG. 4 is a block diagram showing a radio 

communication system according to Embodiment 2 of the 
present invention. Configuration elements in 
Embodiment 2 of the present invention identical to those 
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in Embodiment 1 of the invention are assigned the same 
reference codes as in Embodiment 1, and descriptions 
thereof are omitted. 

As shown in FIG. 4, a radio communication system'300 
5 according to Embodiment 2 of the present invention has 
a plurality of mobile station apparatuses 301-1 through 
301-N, base station apparatuses 302-1 through 302-N that 
perform data transmission to and reception from these 
mobile station apparatuses 301-1 through 301-N by means 

10 of radio communication, and a base station control 

apparatus 103 that is connected to these base station 
apparatuses 302-1 through 302-N and controls these base 
station apparatuses 302-1 through 302-N. 

Each of mobile station apparatuses 301-1 through 

15 301-N has a reception quality value detection section 
1011, a reception quality comparison section 3011, and 
a reception quality comparison result reporting section 
3012 . 

The input terminal of reception quality comparison 
20 section 3011 is connected to the output terminal of 
reception quality value detection section 1011. The 
input terminal of reception quality comparison result 
reporting section 3012 is connected to the output terminal 
of reception quality comparison section 3011. 
25 Reception quality value detection section 1011 

detects a reception quality value of a transmit signal 
transmitted from a base station apparatus 302 , and conveys 
this reception quality value to reception quality 
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comparison section 3011. Reception quality comparison 
section 3011 compares the reception quality value from 
reception quality value detection section 1011 with a 
predetermined threshold value, generates a reception 
5 quality comparison result, and conveys this reception 
quality comparison result to reception quality comparison 
result reporting section 3012. Reception quality 
comparison result reporting section 3012 receives the 
reception quality comparison result from reception 

10 quality comparison section 3011, and reports the 

reception quality comparison result by means of radio 
communication to the base station apparatus 302-1 through 
302-N from which each mobile station apparatus receives 
data transmission by means of HSDPA. 

15 Each of base station apparatuses 302-1 through 302-N 

has a quality deficiency detection section 3021, a first 
data transmitting section 1022, a second data 
transmitting section 1023, a quality deficiency signal 
reporting section 1024, and a control section 1025. 

20 Control section 1025 is connected to first data 

transmitting section 1022 and second data transmitting 
section 1023. Base station control apparatus 103 has a 
control signal transmitting section 1031. Quality 
deficiency detection section 3021 detects that the 

25 reception quality value is shown to be smaller than the 
predetermined threshold value by the reception quality 
comparison result, generates a quality deficiency signal, 
and conveys this quality deficiency signal to quality 
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deficiency signal reporting section 1024. In base 
station control apparatus 103, control signal 
transmitting section 1031 generates a control signal to 
switch the data transmission method for the mobile station 
5 apparatus corresponding to the quality deficiency signal 
reported from quality deficiency signal reporting section 

1024 from HS DPA to DPCH , and reports this to control section 

1025 of the base station apparatus 302 performing HSDPA 
transmission to the relevant mobile station apparatus. 

10 Next, an actual example of the operation of a radio 

communication system according to Embodiment 2 of the 
present invention will be described. In this description, 
it is assumed that the base station apparatus from which 
mobile station apparatus 301-1 receives data transmission 

15 by means of HSDPA is base station apparatus 302-1. 

Mobile station apparatus 301-1 finds the received 
signal power of a known signal Primary CPICH (Common Pilot 
Channel) constantly transmitted from base station 
apparatus 302-1. Base station apparatus 302-1 notifies 

20 mobile station apparatus 301-1 of the approximate 

transmission power (TxPower) of current known signal 
power transmission as notification information. 

Mobile station apparatus 301-1 calculates the 
degree of power attenuation of base station apparatus 

25 302-1 from the notification information and the RSCP 
(Received Signal Code Power) of the Primary CPICH. If 
it is not determined that this calculation result 
satisfies a given threshold value, mobile station 
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apparatus 301-1 determines that the probability of 
assignment by HSDPA is extremely small, and sends a 
non-support signal whereby data transmission by means 
of HSDPA is temporarily not performed to base station 
5 control apparatus 103 via base station apparatus 302-1. 

On receiving this non-support signal, base station 
control apparatus 103 recognizes that the mobile station 
apparatus reporting that non-support signal does not 
support HSDPA, eliminates that mobile station apparatus 

10 from HSDPA assignment candidates, and performs control 
so that data transmission is performed by means of DPCH. 

On the other hand, if it is determined that the 
calculation result satisfies the given threshold value, 
mobile station apparatus 301-1 infers that data 

15 transmission by means of HSDPA can be expected and HSDPA 
is supported, and continues CQI value reporting. 

Thus, in Embodiment 2 of the present invention, when 
amobile station apparatus 301-1 through 301-N determines 
that high throughput cannot be expected even if it 

20 continues reporting CQI values as an HSDPA transmission 
candidate, it is possible to temporarily perform data 
transmission by means of DPCH by behavior as an HSDPA 
non-supporting terminal apparatus toward base station 
control apparatus 103. Also, by this means, a mobile 

25 station apparatus 301-1 through 301-N for which there 
is a low probability of high throughput assignment is 
eliminated from mobile station apparatuses subject to 
scheduling, making it possible for base station 
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apparatuses 302-1 through 302-N to assign HSDPA only to 
mobile station apparatuses with good propagation path 
characteristics, and thereby increasing system 
throughput . 

5 That is to say, in Embodiment 2 of the present 

invention, it is possible for a mobile station apparatus 
that is near a cell edge and for which the number of 
timesthat HSDPA is assigned is considered to be 
comparatively small, or for which it is considered more 

10 efficient to perform data transmission by means of a DPCH 
from a plurality of base station apparatuses by means 
of soft handover, to be eliminated from HSDPA-supporting 
mobile station apparatuses managed by the base station 
control apparatus, and therefore the control load can 

15 be reduced, enabling overall system throughput to be 
improved . 

(Embodiment 3) 

Embodiment 3 of the present invention will now be 
20 described in detail with reference to the accompanying 
drawings . 

FIG. 5 is a block diagram showing a radio 
communication system according to Embodiment 3 of the 
present invention. Configuration elements in 
25 Embodiment 3 of the present invention identical to those 
in Embodiments 1 and 2 of the invention are assigned the 
same reference codes as in Embodiments 1 and 2, and 
descriptions thereof are omitted. 



39 

As shown in FIG. 5, a radio communication system 400 
according to Embodiment 3 of the present invention has 
a plurality of mobile station apparatuses 301-1 through 
301-N, base station apparatuses 402-1 through 402-N that 
5 perform data transmission to and reception from these 
mobile station apparatuses 301-1 through 301-N by means 
of radio communication, and a base station control 
apparatus 403 that is connected to these base station 
apparatuses 402-1 through 402-N and controls these base 

10 station apparatuses 402-1 through 402-N. 

Each of mobile station apparatuses 301-1 through 
301-N has a reception quality value detection section 
1011, a reception quality comparison section 3011, and 
a reception quality comparison result reporting section 

15 3012. 

Each of base station apparatuses 402-1 through 402-N 
has a first transmitting section 4021 and second 
s transmitting section 4022, and a second control section 

4023. 

20 First transmitting section 4021 constantly 

transmits primary CPICH. In base station control 
apparatus 403, when many quality deficiency signals are 
reported from quality deficiency signal reporting section 
1024, a second control signal transmitting section 4031 

25 generates a control signal so that a signal that is the 
subject of a reception quality value measured by a mobile 
station apparatus is switched from the Primary CPICH to 
secondary CPICH, and reports this to mobile station 
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apparatuses 301-1 through 301-N via second control 
sections 4023 in the base station apparatuses. 

When notified by base station control apparatus 403 
via second control section 4023, second transmitting 
5 section 4022 adds and transmits the secondary CPICH of 
shorter range than the primary CPICH. 

Thus, in Embodiment 3 of the present invention, a 
mobile station apparatus far from a base station apparatus 
cannot receive the secondary CPICH, and therefore that 
10 mobile station apparatus can be eliminated from mobile 
station apparatuses subject to base station apparatus 
scheduling, so that the loadonthe scheduler canbe reduced, 
and also HS-SCCH transmission power can be suppressed, 
enabling overall system throughput to be improved. 

15 

(Embodiment 4) 

Embodiment 4 of the present invention will now be 
described in detail with reference to the accompanying 
drawings . 

20 FIG. 6 is a block diagram showing a radio 

communication system according to Embodiment 4 of the 
present invention. Configuration elements in 
Embodiment 4 of the present invention identical to those 
in Embodiment 1 of the invention are assigned the same 

25 reference codes as in Embodiment 1, and descriptions 
thereof are omitted. 

As shown in FIG. 6, a radio communication system 500 
according to Embodiment 4 of the present invention has 
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a plurality of mobile station apparatuses 501-1 through 
501-N, base station apparatuses 502-1 through 502-N that 
perform data transmission to and reception from these 
mobile station apparatuses 501-1 through 501-N by means 
5 of radio communication, and a base station control 

apparatus 103 that is connected to these base station 
apparatuses 502-1 through 502-N and controls these base 
station apparatuses 502-1 through 502-N. 

Each of mobile station apparatuses 501-1 through 

10 501-N has a reception quality value detection section 
1011, a quality deficiency signal generation section 5011, 
and a quality deficiency determination signal reporting 
section 5 012. 

The input terminal of quality deficiency signal 

15 generation section 5011 is connected to the output 

terminal of reception quality value detection section 
1011. The input terminal of quality deficiency 
determination signal reporting section 5012 is connected 
to the output terminal of quality deficiency signal 

20 generation section 5011. 

Reception quality value detection section 1011 
detects a reception quality value of a transmit signal 
constantly transmitted by a base station apparatus to 
which HSDPA is transmitted from among base station 

25 apparatuses 502-1 through 502-N, and conveys this 

reception quality value to quality deficiency signal 
generation section 5011. Quality deficiency signal 
generation section 5011 compares the reception quality 
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value from reception quality value detection section 1011 
with a predetermined threshold value, and if the reception 
quality value is smaller than the predetermined threshold 
value, generates a quality deficiency signal and conveys 
5 this quality deficiency signal to quality deficiency 
determination signal reporting section 5012. Quality 
deficiency determination signal reporting section 5012 
receives the quality deficiency signal from quality 
deficiency signal generation section 5011, measures the 

10 number of quality deficiency signal generation times, 
which is the number of times that a quality deficiency 
signal is generated per unit time, and when the number 
of quality deficiency signal generation times is greater 
than or equal to a predetermined number of times , generates 

15 a quality deficiency determination signal and reports 
this quality deficiency determination signal by means 
of radio communication to the base station apparatus by 
which data transmission by means of HSDPA is performed. 

Each of base station apparatuses 502-1 through 502 -N 

20 has a first data transmitting section 1022, a second data 
transmitting section 1023, a quality deficiency 
determination detection section 5021, and a quality 
deficiency signal reporting section 1024. 

Quality deficiency determination detection section 

25 5021 detects the fact that the quality deficiency 

determination signal has been received, generates a 
quality deficiency signal, and reports this quality 
deficiency signal to base station control apparatus 103 
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via quality deficiency signal reporting section 1024. 
In base station control apparatus 103, control signal 
transmitting section 1031 generates a control signal to 
switch data transmission from HSDPA to DPCH for the mobile 
5 station apparatus corresponding to the quality deficiency 
signal reported from quality deficiency signal reporting 
section 1024, and reports this to one of base station 
apparatuses 502-1 through 502-N performing HSDPA 
transmission to the relevant mobile station apparatus. 

10 Thus, in Embodiment 4 of the present invention, a 

base station control apparatus receives notification of 
being an HSDPA non - s uppo r t ing device from a mobile station 
apparatus, and the re f or e , when there is transmitted data , 
transmission is performed on DPCH, and a mobile station 

15 apparatus can receive the data, and also unnecessary 
transmission of reception quality values can be 
suppressed, reducing the load on the scheduler and so 
enabling overall system throughput to be improved. 

20 (Embodiment 5) 

Embodiment 5 of the present invention will now be 
described in detail with reference to the accompanying 
drawings . 

FIG. 7 is a block diagram showing a radio 
25 communication system according to Embodiment 5 of the 
present invention. Configuration elements in 
Embodiment 5 of the present invention identical to those 
in Embodiment 1 of the invention are assigned the same 
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reference codes as in Embodiment 1, and descriptions 
thereof are omitted. 

As shown in FIG. 7, a radio communication system 600 
according to Embodiment 5 of the present invention has 
5 a plurality of mobile station apparatuses 101-1 through 
101-N, base station apparatuses 102-1 through 102-N that 
perform data transmission to and reception from these 
mobile station apparatuses 101-1 through 101-N by means 
of radio communication, and a base station control 

10 apparatus 603 that is connected to these base station 
apparatuses 102-1 through 102-N and controls these base 
station apparatuses 102-1 through 102-N. 

Each of mobile station apparatuses 101-1 through 
101-N has a reception quality value detection section 

15 1011 and a reception quality value reporting section 1012. 
The input terminal of reception quality value reporting 
section 1012 is connected to the output terminal of 
reception quality value detection section 1011. 

Each of base station apparatuses 102-1 through 102-N 

20 has a control section 1025, a quality deficiency signal 
generation section 1021, a quality deficiency signal 
reporting section 1024, and a first data transmitting 
section 1022 and second data transmitting section 1023. 
Control section 1025 is connected to quality deficiency 

25 signal generation section 1021, quality deficiencysignal 
reporting section 1024, and first data transmitting 
section 1022 and second data transmitting section 1023. 
The input terminal of quality deficiency signal reporting 
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section 1024 is connected to the output terminal of quality 
deficiency signal generation section 1021. Base station 
control apparatus 603 has a third control signal 
transmitting section 6031. 
5 In each of mobile station apparatuses 101-1 through 

101- N, reception quality value detection section 1011 
detects a reception quality value of a transmit signal 
transmitted from a base station apparatus 102-1 through 

102- N, and conveys this reception quality value to 
10 reception quality value reporting section 1012. 

Reception quality value reporting section 1012 receives 
the reception quality value from reception quality value 
detection section 1011 and reports this by radio 
communication to a measured base station apparatus 102-1 

15 through 102-N. 

In each of base station apparatuses 102-1 through 
102-N, quality deficiency signal generation section 1021 
compares the reception quality value from reception 
quality value reporting section 1012 with a predetermined 

20 threshold value, and if the reception quality value is 
smaller than the predetermined threshold value, generates 
a quality deficiency signal and conveys this quality 
deficiency signal to quality deficiency signal reporting 
section 1024. Quality deficiency signal reporting 

25 section 1024 reports the quality deficiency signal from 
quality deficiency signal generation section 1021 to base 
station control apparatus 603. 

Third control signal transmitting section 6031 of 
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base station control apparatus 603 receives the quality 
deficiency signal from quality deficiency signal 
reporting section 1024, measures the number of quality 
deficiency signal generation times, which is the number 
5 of times that a quality deficiency signal is generated 
per unit time, and when the number of quality deficiency 
signal generation times is greater than or equal to a 
predetermined number of times, generates a control signal 
to switch data transmission by means of HSDPA of the 

10 corresponding mobile station apparatus to DPCH , and 

reports this control signal to base station apparatuses 
102-1 through 102-N . 

In each of base station apparatuses 102-1 through 
102-N, when a control signal is not received from third 

15 control signal transmitting section 6031, control section 
1025 performs data transmission by means of HSDPA for 
corresponding mobile station apparatus 101-1 through 
101-N. 

Also, in each of base station apparatuses 102-1 
20 through 102-N, when a control signal is received from 
third control signal transmitting section 6031, control 
section 1025 performs data transmission by means of DPCH 
for corresponding mobile station apparatus 101-1 through 
101-N. 

25 Thus, in Embodiment 5 of the present invention, a 

base station control apparatus can identify a mobile 
station apparatus for which the efficiency of data 
transmission by means of HSDPA is poor, and can therefore 
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perform control to temporarily switch to data 
transmission by means of DPCH instead of data transmission 
by means of HSDPA for that mobile station apparatus, 
enabling overall system throughput to be improved. 

5 

(Embodiment 6) 

Embodiment 6 of the present invention will now be 
described in detail with reference to the accompanying 
drawings . 

10 FIG. 8 is a block diagram showing a radio 

communication system according to Embodiment 6 of the 
present invention. Configuration elements in 
Embodiment 6 of the present invention identical to those 
in Embodiment 1 of the invention are assigned the same 

15 reference codes as in Embodiment 1, and descriptions 
thereof are omitted. 

As shown in FIG. 8, a radio communication system 700 
according to Embodiment 6 of the present invention has 
a plurality of mobile station apparatuses 101-1 through 

20 101-N, base station apparatuses 702-1 through 702-N that 
perform data transmission to and reception from these 
mobile station apparatuses 101-1 through 101-N by means 
of radio communication, and a base station control 
apparatus 103 that is connected to these base station 

25 apparatuses 702-1 through 702-N and controls these base 
station apparatuses 702-1 through 702-N. 

Each of mobile station apparatuses 101-1 through 
101-N has a reception quality value detection section 
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1011 and a reception quality value reporting section 1012 . 
The input terminal of reception quality value reporting 
section 1012 is connected to the output terminal of 
reception quality value detection section 1011. 
5 Eachofbasestation apparatuses 702-1 through 7 02-N 

has a control section 1025, a quality deficiency signal 
generation section 1021, a quality deficiency 
determination signal reporting section 7021, and a first 
data transmitting section 1022 and second data 

10 transmitting section 1023. Control section 1025 is 

connected to first data transmitting section 1022 and 
second data transmitting section 1023. The input 
terminal of quality deficiency determination signal 
reporting section 7021 is connected to the output terminal 

15 of quality deficiency signal generation section 1021. 
Base station control apparatus 103 has a control signal 
transmitting section 1031. 

In each of mobile station apparatuses 101-1 through 
101-N, reception quality value detection section 1011 

20 detects a reception quality value of a transmit signal 
transmitted from a base station apparatus that receives 
data transmission by means of HSDPA from among base station 
apparatuses 702-1 through 702-N, and conveys this 
reception quality value to reception quality value 

25 reporting section 1012. Reception quality value 

reporting section 1012 receives the reception quality 
value from reception quality value detection section 1011 
and reports this by radio communication to base station 
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apparatuses 702-1 through 702-N. 

In each of base station apparatuses 702-1 through 
702-N, quality deficiency signal generation section 1021 
compares the reception quality value from reception 
5 . quality value reporting section 1012 with a predetermined 
threshold value, and if the reception quality value is 
smaller than the predetermined threshold value, generates 
a quality deficiency signal and conveys this quality 
deficiency signal to quality deficiency determination 

10 signal reporting section 7021. Quality deficiency 

determination signal reporting section 7021 receives the 
quality deficiency signal from quality deficiency signal 
generation section 1021, measures the number of quality 
deficiency signal generation times, which is the number 

15 of times that a quality deficiency signal is generated 
per unit time, and when the number of quality deficiency 
signal generation times is greater than or equal to a 
predetermined number of times, generates a quality 
deficiency determination signal, and reports that quality 

20 deficiency determination signal to base station control 
apparatus 10 3. 

In base station control apparatus 103, when the 
quality deficiency determination signal from quality 
deficiency determination signal reporting section 7021 

25 is received, control signal transmitting section 1031 
generates a control signal to switch the data transmission 
method for the relevant mobile station apparatus from 
HSDPA to DPCH, and transmits this control signal to control 
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section 1025. 

Thus, in Embodiment 6 of the present invention, a 
base station control apparatus recognizes that HSDPA 
cannot be assigned to a mobile station apparatus, and 
can therefore switch data transmission to DPCH, enabling 
overall system throughput to be improved. 

As described above, according to the present 
invention, overall system throughput can be improved by 
controlling HSDPA assignment for a plurality of mobile 
station apparatuses. 

This application is based on Japanese Patent 
Application No . 2 0 0 3 - 1 2 2 5 4 4 filed on April 25, 2003, the 
entire content of which is expressly incorporated by 
reference herein. 

The present invention is applicable to a radio 
apparatus installed in a mobile station apparatus, base 
station apparatus, etc., in a mobile communication 
system . 



